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FILTRATION. — Filtration is generally defined as 
the process by which liquids are separated from sub- 
stances mechanically suspended in them. 

In the arts, filters have been used from time imme- 
morial ; the oldest filtering device known was made of 
felt. It is called in households "Jelly Bag," and among 
liquor dealers and druggists "Filter Bag," and "Hippo- 
crates' Sleeve." 

The word "filter" itself is etymologically traced in 
almost every language to the word "felt," i. e., fulled wool. 
It is rendered in Anglo-Saxon, "felt;" in Swedish, " filt ; " 
French, "filtre;" Italian, "feltro," and Latin, "filtrum" 
or "feltrum." 

This invention, if we may call it so, has stood the 
test of very many centuries, and it has seemed to us 
worthy of investigation. 

Filtration through felt is not a sieving action, but a 
capillary action 

In sieves made of silk, horse hair or wire gauze, 
the passages are fixed pores, the threads used to make the 
sieves have in themselves no filtering quality ; when the 
meshes of the sieves are open, those particles which are 
smaller than them pass with the water, and when the 
meshes are choked nothing goes through. 

In felt, on the contrary, there are no meshes, there 
are no fixed pores, the fibres are interlaced and lying so 



close to one another that liquids can only pass by capil- 
larity, as is the case with lamp wicks. 

In felt or felted cloth the whole surface is effective} 
the speed of filtration is not due to large passages, but 
to their great number. It is therefore evident that the 
best and most rapid filtration of water ought to be 
obtained with felt. 

Twenty years ago we started to filter water through 
felt, but we were thwarted and soon vanquished. 

We tried every sort and quality of felt ; after a 
very few days in water, the felt itself underwent putrid de- 
composition, and had to be given up. 

Wool is organic matter; when in water, it soon be- 
comes an easy prey to the busy microbes, and goes the 
way of all members of organic bodies cut off from the 
living trunk. 

ASBESTOS FELT. — We then turned our attention 

to the making of felt or felted cloth with a mat-rial that 
would not be liable to decay in water, and we found 
asbestos to be this desirable material. 

Asbestos (in French, Amiante) is a mineral, principally 
silicate of magnesia, not affected by acids nor water; fire 
itself has little effect on it. It is quarried in the shape of 
small stones, and when broken up under heavy rollers 
and carded, it takes the appearance of raw cotton. 
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I he dimensions of the pathogenic microbes are: 





LENGTH. 

INCH. 


thickness. 

INCH 


Cholera, - 


.0001 18 to .000157 


.000031 to 000078 


Typhoid, - 


.000078 to .0001 IS 


.0000 1 2 to .0000 1 9 


Diptheria. 


.000078 to OOO 1 18 


.000019 to .000031 



It is therefore quite possible that these micro organisms 
should pass through the ordinary sand bed, particularly 
when it is quite new. or immediately after it has been 
cleansed. 

Ic has been noticed that as filtration goes on through 
the sand beds, the filtrate becomes better and better, fewer 
colonics are found in it, and less species. The fine parti- 
cles of clay or other earths, of vegetable and animal 
matters, the micro-organisms themselves, little by little, 
crowd the voids between the grains of sand to a depth 
ol half an inch or more, and constitute what is now held 
to be the true filtering membrane or real filter. 

In sand filtration plants, comprising settling reser- 
voirs, provision is made to send undecanted water on 
the freshly cleansed filter beds, so as to form in a shorter 
time this filtering membrane. 

In other installations instructions are given to send to 
waste the water filtered during the first day or two. to give 



time lor the membrane to form before the filtrate is con- 
sidered fit to be sent into the drinking water mains. 

All who have watched the workings of sand filters 
know how delicate is the so called filtering membrane 
formed by the mud. how unpurified water passes between 
the retaining walls and the sand and also through cracks 
and fissures in other parts of the beds. Another weak 
point, in sand filtration, is the great quantity of sand 
which gets dirty and has to be taken out of the filter each 
time it is cleansed. 

ASBESTOS FELT AS A FILTERING MEM- 
BRANE FOR SAND FILTERS.— It has occured to 
us. that by depositing on the surface of the- sand a layer of 
asbestos fibre and thus making an asbestos felt membrane^ 
we would perfect sand filtration to a point equal to that 
given by our small filters, and correct the greatest defects 
of the English and German sand processes. The asbestos 
fibres are extremely fine, -.000015 inch, the passages there- 
fore between them are much finer and very much more 
numerous than those between the particles of sand, and 
thus, by this combination, we obtain a better and faster 
filtration. 

Moreover, the mud being arrested on the surface of 
the asbestos felt membrane, the underlying sand is kept 
practically clean. 



OUR EXPERIMENTAL PLANT IN PHILA- 
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and cement mode of construction, and build two or three 
filter beds on the top of one another. 

Thus it is that in the City of Philadelphia, if the 
English slow sand filters had to be erected, a vast extent 
of land would be required, say 160 acres, 

Our asbestos felt membrane allows us to obtain a 
speed that is four times greater than that of the ordinary 
sand beds. If we establish two decks of filters this re- 
duces the necessary area of land to one eighth. With 
three decks, a twelfth of the space is sufficient. 

Thus it is that we can find on the banks, or near the 
present reservoirs, enough land belonging to the city to 
erect our filter plants. 

Another advantage of our invention is that with this 
arrangement the second floor acts as covering for the first 
filter bed. the third floor for the second filter bed, and one 
roof does for two or three filter beds. 

The troubles of open sand beds in a climate like that 
of Philadelphia are so gnat that the advantages of covering 
and enclosing them will be fully realized. 

We give herewith reduced plans of the locations of our 
Municipal Filter Houses f>r Philadelphia, .is also a side 
elevation of a three deck filter plant with our latest 
improvements. 



CHERBOURG WATER SUPPLY.— The City of 

Cherbourg on the north coast of France has 42,000 
inhabitants — 34,000 civil and 8,000 military. 

The water supply comes from a small creek "The 
Divette." which receives the surface water from high 
pastoral and cultivated slopes. At all times, the water is 
yellow from the iron and clay soil, and in times of freshets 
it contains an unusual amount of mud. 

Typhoid fever, and all other diseases due to impure 
water were endemic, and the water question had been a 
subject of acute anxiety for years. The Army and Navy 
Departments had often threatened to withdraw the troops 
if some better water supply were not provided by the city. 

A municipal commission was sent to London to study 
the system of water filtration applied there. The admin- 
istration did not see its way clear to apply the London 
sand filtration process for several reasons, the principal 
being the necessity of building large settling reservoirs, 
and the spare required lor the filter beds themselves. 

We proposed our asbestos filters, and ten public 
filtering fountains of our asbestos system were erected in 
the different parts of the city in December, 1S93. These 
gave satisfaction to the public. Having a reservoir of 200 
gallons of filtered water, and a filtering capacity of ico 
gallons per hour, housewives found at all hours of the day 
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VITAL STATISTICS OF CHERBOURG.— The 

following is an account of the deaths that have occurred 
month by month, from 1894 to 1S97 in Cherbourg, 
including the Garrison. 

MONTHS. 

n*M Jar.. IV. liar. Apr. Ha] June I..U- Aug. Bept, ?ei Dei Total. 

1594. - 164 in 13S 129 106 S5 83 76 75 60 5S 83 1 168 

1595, - 109 158 125 S9 92 77 6S 64 61 89 ;o 67 1069 
1896,- 9S 94 79 82 71 75 94 S5 86 76 74 87 iooi 
1S9-, - 90 89 101 89 63 62 57 65 71 - - - 687 

The population has increased yearly, and the reduc- 
tion in the general death rate is equal to 6 per cent. 
per 1000. 

TYPHOID FEVER. 

DeaLnainthc Di itti hecivil 

\k.»ks gairlaon population 

1'er 1.,.,.. inhabitanta. 



1894, 


6.06 


6.03 


1895. 


10.30 


4. 68 


1896. 


- 2787 


4.61 


1897. 


- 23-45 


3 63 



It will be observed that the rate has much increased in 
the garrison, whilst it has steadily diminished in the city. 

The reason of this diMerence is not difficult to find. 
The garrison and a part of the city are supplied by a 
separate main, taking the water from the same river about 
two miles above the intake of the city. But the water of this 
main is not filtered. The supply to the city proper comes 



from the reservoir, on which is installed the Maignen 
Asbestos Filtering Plant. 

Some other diseases show a considerable reduction. 

A\i nv.i CASES ' u ill 1 viik, 

1894, '05, '96. iv,-. 

Measles and Complications, Scarlatina. 55.3 5 

Diphtheria and Croup, - - - 14.6 3 

Pneumonia, - 67.3 ^4 

Diarrhoea, Dysentery. - - 71.6 48 

These figures were not needed to prove that death 
and disease could be diminished by filtration, but they 
show that the Maignen Asbestos system has had there a 
good practical trial. 

CONCLUSIONS CONCERNING CHER- 
BOURG. — One of the causes of our success in Cherbourg 
is the use of an asbestos cloth stretched over the layer "I 
charcoal. 

We obtain a better result with one of our latest 
improvements, which consists in making the asbestos 
felt membrane with asbestos fibre on the sand layer, as 
already described. // it much cheaper and more easily 

handled. 

PARIS EXPERIMENTAL PLANT.— Paris has a 

double set of mains ; one giving spring water sold by the 
city at about 24 cents a thousand gallons for drinking 



river water f >r 

■ ■ ■ and 
for fire hydrants and industrial pu 

In drj 

tion ih.it ih 



our plant is seen on the right of Figure 14. 
ihows the same seen from the plain below; the 

which 

1 ompos- 

merits 

already, 

wash 

■ 1 

We h 1 the working 

: ! . 

1 $ttm, 

■ 

Improved 
Sand nitration Process. 

when 




Figure 1. One of Maignen's Filtering Organs Complete, as now 
supplied to the United States War Department, Washington. 




Figure 2. The Core of one of Maignen's Filtering Organs, 
Showing the Asbestos Felted Cloth. 




Figure 3. Section of an English Filter Bed. 




Figure 4. Section of a Berlin Filter Bed. 




Figure 5. The Maignen Filtration Company's 
1310 Arch St., Philadelphia. 



Experimental Plant. 




Figure 6. The Maignen Filtration Company's Experimental Plant. 
1310 Arch St., Philadelphia. 




Figure 7. Mr. Maignen's Bacteriological Laboratory. 

Dr. Mary E. Gillespie. Director. 




Figure 8. 



Maignen's Asbestos Felt Membrane 
on Sand Bed. 




Figure 9. Caverns and Holes in Ordinary 
Sand Beds. 
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Figure 10. Cherbourg Municipal Filter House, Erected on City Reservoh 




Figure 11. Interior of Cherbourg Municipal Filter House. 




Figure 12. London Filter Bed under process of cleansing. 
From Mr. W. P. Mason's " Water Supply." 
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Figure 13. Breaking the Ice on a London Filter 
From Mr. W. P. Mason's "Water Supply." 




Figure 14. The City of Paris Experimental Filter Station, at St. Maur, France. 




Maignen's Paris Experimental Plant. The tanks in front represent 
the primary filters. 



r 




Figure 16. Maignen's Paris Experimental Plant. Washing the filter surface. 





Figure 17. Figure 1£ 

Cherbourg Municipal Filtering Fountain -Maignen System. 





Figure 19. 
Cherbourg Municipal Filtering Fountain- Maignen System 



Cermantown Public Filtering Fountain. 
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Q ueien Lane Reservoi r 
Scaler, ecfo. 



MUNICIPW. FILTE.R HOUSE 

Maignen System 

The Maiqneh Filtration Co 
l3loRrch9t.Ph.laf^ 




FRANKFORD PUMPING STATION 
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C,iin.n.,oi-aUoi l . o„ *U i.„- ,,,.», ahonl.l b» uddrauol -To Ihu Sarsrai Ooronl. 0. S. Array, Wiahlnglui. D. O" 

Suiiieat 

k***.*. WAR DEPARTMENT, 

Mli'i;! u.l, ;l,i iin, i'! ._, L,,,,,, r 5 

C¥e«i/,';„«/or,, Has 51.1898. 

Mr.P.A.Maignen. 

1310 Arch Street, 

Philadelpaia. Pa. 
Sir: 

The Surgeon Seneral requests you to furnish for the use of the 
Medical Department., U.S.A., one hundred (tOOj Patent Ssotioo Water 
filters for Army use, «ith nuckets and attachments like sample fur- 
nisuefl the Ouartermaster 's Department, at t;iel»e dollars($12.00) ea;h. 
delivered to Cant.ieo.B.Busaneil, Asst .Surgeon. U.S. army. Acting Medi- 
cal Supply Oflicer. Army Medical Museum, Cor . 7th and B. Streets, S. W. , 
Washington, D.C. , with invoice. 

Immediate jelivery Is urgently requested and hill for same 
shoulo he sent to this office for settlement. 
Very respectfully. 



Assistant Surgeon Seneral, U.S. Army. 




PATENT WATER FILTERS 

FOR ARMY USE 

As Supplied to the War Department, Washington. 



Fig, i represents the "Section" filtering organ. 
A — Is the inner asbestos i loth. 
B— I lie thin layer of pulverized " Carbo-Calcis." 
C — The thick layer of granular " Carbo-I 'all is." 
D — Is the outer asbestos doth. 

E — 1> the extra asbestos < loth provided to protei t the filtering organ proper, on account of the rough 
usage i" whii h this filter is likely to be subjected in campaign, 
Fig. a shows the filtering organ E in its filter case. It is protected from wabbling sideways by 
the Cage Q and upwards b) the Screen L. 

H — Is the filtering ease in which the water to be filtered is put 

J — Is the other bucket, which is taken off when filtering or drying, and is intended to receive the 
filtered water as in Fig. 3. 

Fig. 4 represents the removal of the cage and filtering organ out of the filter case, for washing 
or drying. 

Fig. 4. 




Two manners of washing the filtering surface. 






